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USER INTERFACE CARD FOR USE 
WITH A DEVICE 

FIELD OF THE INVENTION 

The present invention pertains to portable communication devices 
that accommodate a removable user interface card. 

BACKGROUND OF THE INVENTION 

,£lectronic devices are knovi/n which operate with a portable, 
removable user card having an integral microprocessor, a memory 
element, or both. Exai^iples of such electronic devices include automated 
teller machines (ATMj.-pagers, pe.raifnjil 'digital ,a^ (PDA), and 

radiotelephones, such as cellu|ac teleph9;nes^^nd cordless telephones. 
Examplesi.bf removable=Ajs^r'caris'^clu^ a subscriber" identity module 
(SIM) which is used in portable cpularleleph^^ to communicate with 
a base station under specifications- sucijfr as th§ijQ|^ for Mobile 

Cornmyriication (X3SM) specif icatigr!> Other examples of removable user 
cafTcfs include -electronic debit bards je cash), andjaank or credit 

da'rds. " '■; - -■' ' ' . 

A difficulty in providing elebtronic devices that operate with a 
removable porttbl^ user card is that the c'ards and the portable electronic 
devioes each have different\optimum size criteria. It is desirable for the 
user cards to be the size of a standard bank card of the type used with an 
ATM. Although these user cards are small enough to be carried in wallets 
and purses, they are sufficiently large that people do not typically lose 
them. 

Portable electronic devices must be small enough that people can 
easily transport them. This is particularly true for pagers, cellular 
telephones, and PDAs, where portability is a principal design objective. 
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Preferably, a portable device fits easily into a shirt pocket or purse, or 
clips onto a. person's belt, without discomfort to the wearer. 

A limiting factor in reducing the size of portable communication 
5p;v,jdQvicef5 is that the user •interface must .be' sufficiently large that people 
- I enjp;/ using thei device;^ A -user interface employing^a keypad must be 
large enough that a user routinely presses only the desired key when 
entering infonnation via the keypad. A display needs to be large enough 
that:it:iS' easily :re.ad.\ Meeting these oritena in ever shrinking devices is an 
rlQ. , £. incref.sing^chalie.nge torindustriar ,desighc"rs. - ^ - 

devices, they desire that these devices perform more functions. People 
; ;<F.r!ike to carry- as-;fe^ devices as^possibte: Thusnhe ability to carry a single 
,-15 , electron iosdeyice^aipro^^^^ personal dontm^uriicatidh -'ne'eds; such as 
paging, and >cellu!atce,mmu^^^ as vi^ell as ^connectivity with network 

systems such as banking systems, investment networks, and the internet, 
, ^,.J? c^nsid^red;desjj5aJDj^ ^vic ; ..^o^^ : ^ T . 

20 It is therefor highly desirable to achieve more versatile portable 

, , ^cpmTOunicati.Q^^^ svea though the cards with 

^ , whjch they are used riemain ^risrger.-standard^'size. Becaijse an effective 
solution has not been found for aecorninodating todrds^in a device smaller 
than the card, the size of the cards has become a limiting factor in the 
25^ , efforts ta^make deyip^ choose not to 

use -certain.pard^:^,^theifL^^^ Is reistricted if it can not 

use ail common, standard sized cards. 

^' .^rr-^'^oo T^herefpr, it is desirable^to" provide cards that provide more 
30 flexibility .for: readily portable, devices. ' 

^ BRIEFaESQBlPTION OF THE DRAWINGS 

FIG. 1 is a bottom, front and left side perspective view illustrating a 
35 portable communication device in a closed storage position. 
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FIG. 2 is. a bottom, back and. -right side perspective view illustrating 
the portable communication device according to FIG. 1. 

.. ,o5 . • , FIG.,,3 is,a front perspectivei.viewL illustrating ttte 'communication 
. rdeylee.apcording- to RG: .1 in the open position ^^^ith a User interface card 
. removed.-.. :..■■■■$■--:!,;■•■•;,..: ,-.■,-„■'■•..•, 

. •:. ( f^G. 4 is a.^frojitiperspective .vteWiillustfatii«ig th^ 6 
1 0 communication d^vice-£if jFI6.; 3 with' the-j3ster-iWerfaGe=caf d attached. 

; FIQ.^ is ^^^crossr: sectional vie^Vijtaken'ii'tohg ptane 5-5 in FIG. 4. 

-,i >,. :F(3.i$ is circXift schematic irT>W6^ik diaVam foi7Ti illustrating the 
15 .y?epljifeita^ex^itJ;attacbed.to4har'port}ibre-e-bit^ and 
coupled via .a communicatiori^pathi to^ -rei^ibte ^fevice.' ^ ■ 

FIG. 7 is a bottom, front, and rigHt siSfe peFspebtiv of a 

communication device according to an alternate embodiment. 

' FIG. 5vis a ±>ottorri, f ront.artcf flght-i^Tde perspective vieW of the 
communication device accoj-ding Vo^m. 7 with a user Intter+ice card 
. ;attact)ped in, the extended.)po^tt!fenV • ' ^- - ■ 

25 ,FIG. 9 is front pers|5e6t^veVrew^ Hlustrafi^^^ alterative'' 

embodiment of thelcQmmunfoaJic>hK-JJfe.viGe^ and' user4nfe'ffa6e card 
according to FIG. 1. • ' £ ''' •)>:.} b-.sb. i' ^ .r-. r;. ".-c : ^^-r^o 

FIG. 1 0 Is a front perspective" view Hfubtra\ing the embodiment 
30 according to FIG. 9 with the user inlerfa'ce card^att^ched:-- " ^- ''• ^ 

: FIGs. 1 1,:J2, 13 and 14 are: perspective views illustrating user 
interface cards that can be utilized in the devices according to FIGs. 1 
. . , thrpugh 10.. • ; ^ • . ■ . 

35 " " .. - .. . V . ... • -. - 
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FIG. 151s a front perspective view'iirustratihg an alternate 
. •• : embodirfient^of the communiGation device' iif the open position with a 
.user interface "card attached. - ' - 

:.S-i-.- -r, / DETAIkED-DESGRiPTION OF^THE DRAWINGS ' 

.... < y ^ ■ . • " ' 

: ; : : A cardSOO, 922*(FIG^/3 and 9)'dom 909. A 

v.. . :cbnmector 522 is^ carried on the body for Coupling to a communication 
devJce 900. A Oiier interface 926 is carried on the 

10 ■ body.:and coupled *t6 'the connector. Ah identity -circuit 944 is carried on 
the body. The identity circuit can be a SIM or a memory circuit. The 
' : identity circGifeis t:6n?i'ected to a connectbK5i22'(FIGs. 5 and 6). The user 
: vw . inted^ee card 922« aiignrndht with a display 

t .-'cri a dfeviGe>90C witH^ vvK^ ' ' ' ^ 

; J £ Wheri d^viGe^TOb.-Otf^ 

card 30^),-^922 '(F!Gs;c3'r4^^ the asei^ interface 

keypad 326. 926 is used topiac'e ah outgoing ball. A cSrd for use with a 
very compact comrnunication device 100 is thus disclosed. User interface 
20; C3rd:3.00, 922 has^*a>jarg& sufface'are^' to accb a full size user 

v..^ interface.. Theccard thys'allo^^^^ 100 to be 

r > provided with sar u^erlfrrencJl^^i^^^ 

- device iSi^c;nyrcompkc;tjn siz^-whten stored; ' 

25 As used hereiif,:^"a:^^ rheans the elements in the device 

that intorf:abe"with:.1b€^ ueerrpetii^ittih^^ user to receive infomriation or 
allow the user to control device operation. The user interface includes, for 
bexample/adisplay anid k£)yp most radio telephones. Those skilled 

:.^t ' :i^-'tl;»^^rt wi!l Tecogfti2e"uh4^ the^user interface can include other, or 

-3Q . jdifferentr ihp^t' a:nd' dOtput^el^^er^ts. 

-J.: /71tie communication deVice 100 is illustrated in a dpsed, or 
^ collapsed, position in FiG. 1. The communication device'100 includes a 

housing. -108. Device housing iOSMnbludes a first housing section 110 
35 and a second hbusing'sectibri 1*12:^A'batteiy i202 (FIG. 2) is removable 
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mo.unted in houslpj section 112.- The, battery- 202 "provides power for 
-Circuitry of corng^upiGation^device. lQO. in a ,conventionaf manner. An 
optional slot 204 for a small S\M card 206 can. be. provided. 



5 : . . : A display^l 02 and keys- 1^03? -1 05 and .1 07, which are visible on the 
front exterior surface of the communication device 100 in the closed 
j.p -storage positiof>,^re carried eD thpsxterjQr- of housing 108. Page 
.. . .messages and caflinfomation.; suj:.^-as:th.6 .^^^^^^ (ID), are 

. ^:,,.displayed og.-tJifplayu^l Ofi.-Keys: m^tOS: wd^ t07.'&i».UsBd to control 
9. . .QPeration,.of the,.c9rTifpun|cati,oi5;;deviee4l'OOr.while:^ 

' i i..... ' . section 'lilsOsb^ 5) in 

V ^Rf ^H;. fT^^f^speaker. h.oosfiig2 31 Zprojeots^ outwardly from 

the first housing section ,1.1 a.-Th^^aKeT bousing 31 7 (FIG. 3) includes 
3 an aperture 321 to pass sound from a speaker therein and a groove 320 
M - .?^f ^u*9?--HP%:?'>.0M§C»1^ng 322,ctiie;repf: totenga&e a user interface 
. JP^ ^'jst housing (Sectiorv,.^|aiScPfeaHy sQit^bl^-cdnstrruction, such as 

,- .J^'9l^^^ ^^9P^ ?n orgAh'e -polyniervr t 3s..j si .>i>- :ci:... ' • - ^.■ 
: ^■-!,.;v ,r ;.: ■ K .-'. i -•■'•t:? no't£rin.U:.-.T.c.r„ .-.h, . •:. 
, , , : Jhe, ^second housing- secfeo^iiashoa^es. a midrcjphone ^io in 
,n mj^rpphone housJpg,3,1 9. The/;«H(^Q|[*)&rte.4tousln^3r9^pfbJects 
, „ , ouh«/acdly.from^ the housir^g, sec^jpn 3lily2.cThe"nrticfophohe -Housing 31 9 
includes an aperture 323.to p&ss^ sound .to:a.-nrviefophoWtherein and a 
groove 324 extending under an overhang 326 thereof to engage a user 
• 'n*.®^®9®.;^^r^-zThe,firstrhpU5jng.&ac^^ suitable ■ 

. ^ constrjjction , such as; m.Ojldeid: ironic or^artic -pQlyiii^; ev ! 

As best illustrated inf IGs.^3 arad.5,tfe;ei.fii's^arac^)seo6nd housing 
sections 11.0 and 112 are moj^tng^^.jntereonnected by atiieUhanical - 
connector 314 (FIG. 3). For, example, the ^nechan^ca^-conriector 314 
connecting first and second housing sections 1 1 0 and 1 12 is a double 
hinge on which the housing section?. pivot: The-double hinge, comprises 

_ a first housing sectign piyot.a^cle 502,(FIG.,5) in fkst ho-Ufiirig section 110 
and a s^qpnd housing se.ctk)n piyot.axle 50.4 in secoqd housing section 

.1 1.2, A moving mechanical cqnnector body 508 Is carried on the first and 
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second housing section pivot axles' 502/5(54 to pivot around each of the 
axles. ^" 

J' ' Thefirst housing section 'and seVdhd housing section pivot axles 
:5^' * '502/504'are of any suitable manufacture such as a metal cylindrical rod, 
r. -^; :,":; ^rWnich *is s*^pp'orted i^^^ and second' housing sections. Alternatively, 

■ c-n i\ itheifirst ahd secbnd hbu'sing-section'pivot axles ■502,'^504 may each be 
provided^ by two integral cylindrical 'sna^^^^^ (not shown) having 

.a common center axis, it is ■envisione snap connectors are 

10 snapped into openings (not shown) in the first and second housing 
* : :sections11C). fi2i sucR that 1he'y' rotated Those skilled in the art 
[■'■- :/ i r/iiL'recognizd tHatcother can be used to provide the 

. > pivot ?,xle . for thdidi^uble^N^^ a double hinge, the hinge can 

. ,:\- ::be madeOsmaili; 'all6v4ing the phone ta^^ a favorable 

15 -pivot. rotation/; - ■ "^^' ^ • ^ ^ - ' " 

r r .1: b ^^^^ ^^Q^- -^-^ ' ' ^ ' ■ 

:.i A ..r* ^yrr '^. Althoough a^hih^ the art will 

- T,; ^recognize the^^hbusif^g-^ect^on 112 can be' ihterconnected by 

other me.chanisrris;.i^6r'exa^^ an elastic 

20 .j::rnemj:>er, or^tha like/rcafii be' (Ii'sed t'6' connect tffese^ housing sections. 

i-o - /The speaker4.idui5^nf 3ty' (FIGv ^ and microphone hbusing 319 
; . -r -^xter^ out^^ardly^beyohdia' piahar surface 330- oh' (h6f ihsidfe of housing 
, -:i108 t0T?5ceive.a^u^cPihit=frfab SOO^User interfac^e card 300 is 

25 received onijhe^ planar ^Ut^tice^^^^^ inside of the^cbrhmunication 

device 100 when it is open. Opposite ends 332. 334 (FIG. 4) of user 
T^:-:* -in^t^rfac<e:.^aM'300:are^re^ 320, 324 on the speaker 

i ; ;and* microphone housings^ 3 17^, 319. 

,30;:. 3 .^ jtt is envisioned that-flarsprings (hot shown) can be mounted in the 
\r ;;- ? :.ir;:groQves to engage the ends of the card. The springs push the housing 
: outwardly away from the ends of the card^b hold the housing 108 in the 
. open^use position: The- overhangs 322. 326 of the speaker and 
•= V ; microphone^housihgs 317/3f9 also hold the housing 108 irijts fully open 
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^. use position sh.own in FIG. 5- thus preventing ttie-housipg from being 
closed when user interface card 300 is inserted. 

.. The .sp,eak^4npus'ng 317 and iriicrophone, housings 319 thus 
• •prpvjdp .pytwardly .ej^ending, proJ.f!D|lpr>s on, opposite: enqjs-pf thie 
■. .c,onfirriunicatipn)deyi(^ rip0jri the^open ppsrtiori:..By ^?^0vidJng projections 
qn opposite .ends pf the ppenrCgfnpiunjoption devicev th^.open housing is 
not much longer than thejcard. Thissp^^mi 
'? - approximately half .th^, length, of ihe card-, jsi in -the closed position. 

: Mare pa^1ig^larly,>wit^ r^fe/ ^n^ie to RIQ: 3-,ithe. communication 
device 100 has.a ler^t|^L1,:,y«lie_ri pp§n;.--Pf^^0 tQ-lOO mHlirtT«ters. and a 

9^ ^^}? -60 r?ii.llin^ete^s The us^fcinterfats©- card- 300 has a length 
L2 ,pf„60 to 95 mj||lmeter8,^and,:f wjfJtJiiW3-fitf ft'Q ^te^eObmaiitneters. The 
5 card is thus shorter than the open housing, andi+iais approximately the 
same width. When folded, the length L3 (FIG. 3) of the housing is half of 
A. ';*S;,9P®" JieAgtJ:ivJt)-V.Srthq;:fp and is 

sut?^tantial|y.,shprter than the Jer)gtl3.aDf^theuGlQs!eEl ^lousing, example: 
LI can-be.90 miJIimeter^j canibe:85:millimeters; L3 can be 45 
. rnlllimeters; and W,1,and,vy2 can b€^ 55^miflinheters. Those- skilled in that 
art will recognize that the actual length can be different, but preferably, 
the length of the open (^rnmanip^timdevice -lOp is not substantially 
, Ipriger t^ian the tength^p.f the user interface -caM 300.' In arty:ease a very 
^RS?P^9* 9<?"^^H.hication de.vle&i^:pe3yid©d thataccommo'dates a large 
card. having a l^rge sifjrface; ajeaDle^ifj.the jus^r.. ks^ad. - ■ ■ • - 0 --^ ? 
.. ; i'ir'oc-rr n&i .;. ;i:-:nvv 0 ^ . '■■''^ 

To close hQusing^108, ;if userrjnt©j^acr.Gard<30G .is irtsfe^^ the 
card Is removed. The first and .secpn|j;ho.L<siing«ections 1 10, 1 12 are 
pivoted to the closed storage position. The upwardly extending speaker 
housing 317 is received .into a grcpye. 32O. in second; hbusing section 
112, The microphpne housing 319 includes; two projecting members on 
opposite side^ of groove 320. The rnicrophone housirig Big members 
are received into.the |irst housing section on Qpposite:sides of the 
^speaker housing as the device is- folded to the closed storage position. 
Thus the speaker housing 317 is interleaved between members of 



microphone housing 319 when conrirnunic'^tion device 100 is closed. 

■ This interfeavlng permits the collapsed device to have a small profile 
while having outwardly extending housing rh'enribers under which the 
user interface card 300 is received. Additidnally, the speaker housing 

5 317 can be positioned at the user's ear to provide tactile feedback of 

* j5r6fberafig""nment bflhe e^^^^ 

- ' • ' - ' ' A magnet 340 is bcated in fir^t housing section 110 and a reed 
- - switch 342 iVpdsttraned'in'seco^h^^ section 112. The magnet 340 

10 and f^ed swi^tch '342 are^pbs'hioned^ cloising the 

housing lOff rtiovesIhe m'agneVih ffrst H^^^^ section tlO to a position 
'-^ • 4d'-clbse=r!B§d switch 342 otheF housing section: Opening of the 

/i^^^ ' Kousirig is detect#d'^ whfeh the maghet 2i40 moves alWay frbm the reed 
- sv/itch 34 ^witchf 342 tb'open. Those skilled in the art 

15' "'will recognize th^t na^^ can be usT^d to' detect the 

open and closed positions of the housing sections, such as a mechanical 
switch physically actuated by movement of the housing sections. 
' "^:c\' r.o\-u. - ^ ■ " 

, ... ; ^ The cbmrftbimbatioft-^^^^ to th^ extended open 

20-v Juse 0bsitibn1ffustrated-'in-FrG. 3 to aiffdct vieHular radiotelephone" 
: Br :: operatioh'^ RadiblbPef^^^ answered by opening the housing 

^ J r ..108. A call can be recuiv^^a and the cdnversatiorr cafrried' but without 

= inserting laser ir^tgrtabe ^eV,^ call 4s tfertnin^ted by closing the 

^v'l^'^rphon^l Miicrt'^is de^^^^ * 

)0 b:: - / ^^TKs^usefiMdrfac^ car^ 300 (FIQr 3) includes a'keypad 302. and 
;c:'v ran^i^^^ identity module (SIM) of the 

cv. . type -used in GSM systerns/^m in a card body 301. The identity 

0 ? vn.bircuit^3b^^^ shown in '^dotted lines as it is within the card body 301. With 
30'*' 'Khe ^commun^^^ device open, card reader contacts 315 are accessible 
for contacting complementary cbhtacts associated with electrical 
connector 522 on user interface card 300. The electrical connector 522 

i 

(FIG. 5) includes' cdhtacts (not shown) for electrical connection with 
' eleGtricaTcontaets 315 of electrical connector, dr card reader, 313, The 
35 caird electrical cdrinector 522 Is carried on cdrd body 301 . In the 
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illustrated embodim.|nt,..the electrical connector 522. associated with the 
identity circuit 3,04 is positioned to abut with electrical connector, or card 
reader, 313 y5^hen4he user interface card 300 is inserted into 
. comrnunication. device 100. . . . . 

..5 ' ! _ ,^ \ 

The keypad 302 is mapually^aptuate,djDy,a user to-ienter a 
telephone number to be called and for entry of other control infonnation, 
such as send, end,..reGall, and cl^p cprnrn^pds... These commands will be 
^. .^.f ©cognized by .thp^^e,.fj?yTiiliarj. with celju operation, and the 

° • i?®^'^,^ 9P^^^9^i is standard ^cellular; telgphqn^-pperatjon. The display 
£, f102 j(HIG,j1) dlspl^ the telephone auifnber.diaJ^d and- other user 
. ,_,f^edbacl^ signaJs- whUe the us.er dials , cm* ^nt,^fs-c into the 

- ,cc^f mnication device .top. yia Heyp^p.SOZlFjl^.. 3).--;i^€L.ldentity circuit 
; 3p^.Js a microprocessor piccylt 9fJ^t^Cy(p^;Hse^d.in^C3SM systems, a 
ni^mory rnodule Qt*^® tyPfrUSf^jn d^^itj'ca ptli,er suitable card 

It will be recognized that cellular operation under the existing GSM 
,sp,eclflcatiQn rejjuires. that- a^SJI4:^»rdri2(5j..pp§i|jQne4 in communication 
:tOO.,Tbe-yser interface caBd.SOa.carbjnicjude the Sm, where the 
. ,id^ntity^circuit.3i>4 J^,for example. a ban.k.card,.,of ;the. user interface card 
j.3p0.rnay be used-in addition tp; 9 .^^^grat^,.©ptLQrtaJ. smaJLSIM card 206 
•r,.J'^.'p--2)/enr)Qyab.!y stored in,,aQ.m5HWlcaJj9©f4ei>«i€» d-0ft..%Sut;h small SIM 
cards are.apprpximately the sapn^ siz^ ^^.ihe dotted line.:dimensions of 
25 identity circuit 304 (FIG. 3). Regardless of whether the identity circuit 304 
^ . is in user interface card 30q,^or card 206, keypad,302 is used to dial a 
number when the user interfacecpard SOO is insertej*,intp communication 
.^device 100. The keypad 302 is used-tp en.t^r,the address.„;pr telephone 
. . number, of^he called party. The ^jser interface card 3^)0 eafi^thus consist 
30 of the keypad, or it can consist pf a naemory n^pdule^niJ. keypad; .(3r it can 
, include the identity circuit 304. . . . -. ^ 

V, . With j(i,e user interfacp .card 300-fu|ly inserted into the . 
• r. ^co"imunication device 100. asJIIustrated in.H.q. 4.,th^ communication 
35 device 1 00 is ^, fuily operational cellular rad.iptelephojig. The • ^ 
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■ communication device 100 inciudes cirpuitrv^to provide w 
communication with a remote device, as' will be described in greater 
detail herein below. 

r.;.5;---: "FIG^ -S-shows a circuit 600, whicin isvin^cbmmunication device 100 
•j:-:.. ■ : .r an'd^yser interface ca'rd'300. Circuit 600 indudes'a communication 

■ '- device ci"rcuif-602 .ahd^useF intferface "card circuit 604.'The user interface 
■- - card: 'Circuit- 364>-lndud6^ kfeypgd'SO^'and^r. Identity' circuit 304 
•: . r -. i- -^ . connected card electrical connector 522- via- ^ bi-directional data bus 
^ -10 •.•S14;: An optidhal; add!t!6na;i display' o08 "ca'h be provided' in'user interface 
(^rd^30©:^ ---'^i f i-'^Si-f b : • : ■.■^I-kv-:. .. . - ^ O. 

The communication device circuit 602 Includes a controller 620 to 
• ■=>'. .-«■•■:• cdntrSl the' operation of- the con^municatlon device 1 00, and may be 
: -fS -v.: imp16menteQtlJsing>"ahy'' s'Uitabte' moisih§ -sudh as' a microprocessor, 

'. .TtiidroGoritroller, idlgitafeignarprocessoY, prograrhrn^bls logic unit, or the 
= n . -v ?:.r.|ike: The: controller -620 arttJ-'transcelver 622;--ar6 connected TO electrical , 
. ' .or card- reader; -3'13.yta bi-directional "data 45U%- 626)VTir^nscfe'iyer 622 is 
: connected; ta an aruertna^«30v^Transceiv6r 622 can be implemented 
20;i!S usiTigiany suitableieommuhScatlon circuit, such as a data modem, a 
, ...- 3 -.^ wireless (BF^.transeeixifeT^or wimless commUhicationT brthe like. Signals 
are communicated with a remote communicatioh'^device 640 via antenna 
630 over a wireless communication channel 642. Alternatively, the 
.antennaxoujd- be a.- plug^^ to a; wire line. The communication 

;.25 if- -<devifefe ;1GO!alsoii.ic!udes<:a;7nicroiDhone'642 and "a speaker 512 for bi- 
,:. .. .3 :dtr«ctionalr.volce 'COiinrpiBriiGationv-Cirduit 600 Is -powered by b&ttery 202 . 

- : so.;; : :i' In tl^e Illustrated' embodiment, the communication device 640 (FIG. 

£ !on i^^) is-a base^^^tattoh'; THfe cbmmunication device 640-i'i connected to a 
30 Mobile Telephone". Switehi^ng Office (MTSO) 641 . trie MTSO 641 is in 
o ; i'li - - tiirti ^jonhectsid to a plain-«>ld tetephofig switching b'ffice (POTSO) 643. 

Those skilled in the art will recognize that the communlcatibn device 640 
communicates with portable communication device 100 over wireless 
r; communication channel 642. The MTSO provides- a connection with the 



10 



land line telephone. system -POTSO 643-.whereby the wireless device can 
communicate with . land, line telephones, y- 

With reference now to FIG. 5, a circuit board 505 and circuit board 
■ 5 . .; 5G7iare interconne.cted by cable 5Q9 which ;iBxtends!ttnrough mechanical 
connector; 3 14trPqppLejs:3,10 of thet~k.eyiaad -30,2 are- aligni.egl, vyith contacts 
■ -.(not shown) coanec.ted:tQ^!e!C!tpGaKcpn,nector;522'., El€ctriQa| connect 
, 522 is connected tO:pontac?tS;;31-5 .of device ejectrical ^conrjectpr, or card 
.reader; 313.. PgrUactg 3J,5 pf.eiectriqal Gp.nn,ectpr-,3t3 are-connected to 
1 0 -f prinjed cir(?uit rbpard.' 50.5; Other, ©if ciujj.ry; of tbe- cornrnunicgtion .device 
100, including controller 620 and transceiver 622, arecfTiounted on 
printed circuit boards 505 and 507. 

■ ■'■■■^ . -r:,^'..'. ^C:,. ?i- ...rv re i: ;;: 

- : - : .a Jb,e.Rser. int^ae^. .Qard-:3Q0ais ins^rted^^ 
1 5 ,:>aQ when the;eQnnmu0feation.-deA«9es. is oaPgn, .Xhec^afd- slides; under a 
■ speaker :hpusii5g:.:3^17 in, vyhlpb 'th.e 
miqrpphont.:housu>g::3-1 9 in whichithe 0^lQroph.Qne',51i) mounted. The 
? ; - 9B^Qy^.32Q;^irJ speaker housir>g-3t7; ihe'gfoctv©=324 inlmicrophone 
• housing. 31 i9; arrd device etetijtri.Qal'jconnectofiSJSvGompfise; a quick- 
20 - V disconnect conaector; The qulckrdisconnect cjonnectorMemporarily- 
repeivesJh9.iCard.and engag§s.thelends3a[fvthe. card's but permits easy 
removal thereof.-- • •; -:i;vvf; - r r, l-rr„ y 

r - , Whe>n the user interface, card 300>is-engage±by the housing 
25 . sections; the housing is held in-the open- use. posttioD untii; the card-'is 
- ,. removed,. WhilQ held in ]the..op9,n^use positron, the card is .used to dial a 
telephone number to be called, input control commands, and thus 
provides,. user Interface functions. .Additionally, becatjse the cards has a 
substantially.. larger sunf,a?>e area than :any slngte face;.of the fii^st housing 
30 section- 140 and second, housing section/i:i2, the key's can ire : c 
significantly larger than .ean .be;accpmmodated;directly.*oin thei housing 

fn the closed Storage position (FIGs. 1 .and 2), -the communication 
35 device 100 according to one embodiment of the invention operates as a 
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pager and receives wireless radiotelephohe'calls. To affect pager control. 
^Reys-103,' 105 and 107 "are operated in a manner that provides menu 
" scrolling, message display, and pager -control'. More particularly, when 

■key'103 is actuated, cbrifroller 620 controls-thfe display 102 to generate a 
-rreeeive''^messagethat is displayed on display 102f When- key 107 is 
-actuated, cohtroller'620 eohtrols the display 'tb sequentially" scroll through 

a^pager menu on display f02 such that one- function is displayed at a 
■time^ When key 1Q5 is aictuat^d^ the controTrer selects the one function 

displayed-on- diisplay 102. •••• ' ' • ■ ' 

.rci'; • ■,■ .■!•.•-> 0-';J' vv ■ ^ ' "■^ -■ ••• 

When the communication device 100 receives a cellular phone 
rcalt, the: incomiri^'-fiailei^s' -ideritificMiohi 'elther 'telephone number or 
-name;- is" displayed '6n^dispray'"l 02: The user-can sfhswer the call by 
^opening the Gbrnniunleatidn (device 100 to the position' illuifrated in FIG. 

rc'Jv-:- ■/ lz::^y .^^J^ ■■■■ ■■■ ■ ■ ■ 

. ■ ■j.:Conp'sctidh te!3Ctfic£P56hheGtor 522 <FIGP6) and electrical 

connector 313 provides a communication path between the identity 

circuit 304 and controller 620. This communication path permits the 
5 subscriber. iniorrnatioiH'^o=ibe^d6\vnt6ade"d from -^^ SIM to the controller. 

Additionally ,ic^sntr61i sigiials^gehe'rated-by'Ske^p 
, to the contr6llef;620 -Fespbns1ve to which the comrhunicatioh device 100 

Operates/to'r^end a^teleptiQrte riuiiibef^of'^ operation. 

:.o G - ; AcCiinmuni^^^^^^ ari' alternate 

v^ernbodiment/intlud^s^^Slid boom 702 which is 

pbsitidhBd adjStcent^'a'ca^^^ The collapsed, or closed, 

rpdsitiorobfvdes^icd 7aO"is hirasfra in FIG. 7. 

; ;.Si:,.v /The:iSody 707 inciudes ain ape'rtufe^721 to pass sound generated 
:y:by'a^::spfe'aker therein; The'micrdphone housing 706 includes an aperture 
72athrQU5hNA*iich sound is passed to a nrticrophone positioned therein. 

To mount the user interface card 300. the microphone boom 702, 
which is one housing section of the device, is pulled outwardly from body 
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707, the other housjpg section of device 700. The user interface card 300 

is inserted intO Dpeping 704, as shown in FIG. 8, the open position of 
. coninriunication deyice 700. When fully Inserted, the user interface card 

30Q vyilLslide -in and abut with the Insi5ie surfacetof a rnicrpphone housing 
^ 706 on the:ternrijn:ating end of .nnicrophone bQpm 7^,2^ .,MjG^^^ 
„ housing 706 can.;ir»Glude a lip (not. shown) .that snap^rovief. user interface 
. card 300 to secur,? the jcard jn engage^ the extended housing 

^ section, thusjoeking^he hpusingMn:the:Ope usej position. The 

microphone housing 706 is pressedijdow^ny^/^rdiyctQ perm 

removal of the user interface card 300 from the device. 

. Aicomm^nication device .9^^^ 

f mbgdjojent- ia shown Jn PIG. Q. pexiGe.QQft.ijspludes housing sections 
aiQ iand 912,^which are substantially :jdefiticalctp |)9us 110 
and 112 of communication device 100. However, housing section 910 
includes an optional additional display 608. Housing section 912 
, inciudes.cqntacts 9i15j9r:.Qopne6tion:t<fetKe tdeatityxircuit 904 in card 

C3'^^:922 include%an-apertute;;924,i which is atholfi: or a window, 
located l,r>£thjp cardi above a keypad Mp,. The. aperture 924:a^llgns with 
, additional display, 6p8j.vyhen;the;Qar.d-932 is. fuUyiinserled intb the 
cpnnmuniGatiqn devk:ej900.iR;theiQpea:pQsftiori;;sh FIG. 10, The 

additional display 608 Is thus visible through aperture 924 to pennit 
yiewlrpg. of, the optiona1iBdditionali d«6p.layj.608 wttriie xiialing on keypad 
926. Aperture 924 mayvbe a;hole^-,HQW,evjen/a:;trarrslucfent::or^ 
member is, preferably p[pyided in!bQdy.909iQf thej^^ the 
aperture. The transparent member .can be integrally formed, -through a 
suitable molding process, with the rest of the card body, in aperture 924. 
The addition of a translucent or transparent, mernberi provides integrity 
and^tructural strength 5 for the card 922;to help prevert datnage to the 
card while permitting viewing of the. optional additional display 608 when 
the card is inserted in communication device 900. 
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The identity circuit 904 is coupled to ihe connector 522 (shown in 
FIGs. 5 and 6). The identity circuit 904: can Jnclude a GSM SIM or a 
memory circuit of the type used in a bank card. The connector 522 
. : (s;hpwn in FIGs, 5 and 5) is for connection lo: contacts 915 (FIG. 9), which 
: .5 :. ara cpnriested to controHer 620 in the same manner as connector 522 in 
. ;^ .r^^FIGv^6r^,;For GSM cellular -phones which' r a. SIM. the user interface 
. , can t>e provided ionlhe use^^^^^ : , ^ 

By providing the optional additional display 608 on the device and 
-10, . the .viewing aperture"924rOn the card,:-a: display; can be provided which is 
,v!sible..40v^therU;s;e? ,the keys^iThis optional display on the 

.housing, alioy/Sj4he addition- of th:e: display, without increasing the 
- thicknes?;. of the pard to, the thickness of a displiiy included on the card. 

15 Alternate em.teodinrjents of tha;u£ser interface card- are shown in 

FIGs. 11-14. User interface card 1100. showing FIG. 11, is a phone 
^ . !nterfacf...yser .interface ;card ^ 1100 includes a display 1 1 02. or a 

. transparent^^rpember fr^r gilig display in.the communication 

. , ,,davice 900. The :Mser interface card lalso includes; keys 11 03. User 
,20^, interfape card tlpO Js;-U5;ed. in 

/ .device 100,,9Q0 tp proviide f phone/vv :rv-r^ ^ . c n 

. ,Us|grjnJerface,9ard^ 
communication device 900 to provide a game. The card includes keys 
25 1202 to provide control inputs for the game operation. User interface card 
. . 1200 includes a. display -1^ windov/ fdr alignment with a 

^ ^ -di^olay in the cprnmunic^^^^ to provide a game display. 

V ^ ,,User.interfaGe>card 420p:!S: us in, combination with the communication 
: . . . flleyice 1;00-. 900 tO::prpvide / ' ' 

, , IJs^er interface pardrl^^QO. including a display 1 302 and three 

control keys 1304v 1306, and 1308. prbvides'a control input- tor a pager if 
the keys on the 'front (illustrated in FIG. 1) do not provide pager control. 
User-;ntgrface.Gard v1300 inchades a display*1302' or a viewing window for 
. 35 alignment witjh a disp^ay in^ tbe communitiaSliom -device' 900^ to generate 
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paging images. The card is used in combination with the communication 
■ . device i 00, 900 tcf. provide a pager:-. . . -- 

.- User. interface card 1400 provides a caidulatof function, and thus 
5r'\ includes keys 1402. User interface :card -1400 Mrfcfude«"a^ display 1404, or 
' ■V- a. transparent msmb&r for aiignmem'with a 'cjisfil^ inlhfe'tommunication 
device 900. User iritepface dard.T40© is'Us^d fri combthatTon with the 
communication device 1 00, 900 to provide a calculator. 

0 ..v: . It is.ervvlsioned;. for exam)5le; thaf the cards brFiiSs. -i 1-14 can be 
..-usedrAwith a device having a" di&play^'p'pf dxltnately'the sYiri^ area as the 
• largest vi/indow ^rv the^cardiThe -ca^tWlS' pSSc^^overrffle diSfslay . The 
: .controller 620' detects 4he 'card typ^, -^hd-bbhtrors t+ie ofitiohal additional 
display 608 to generate an image in the portion of the display 
5 ; eof responding; to the-42ard viewing'twrrn^ 

: . :^ Jn-PpferatrDfr,vwhen'tHe cdfhm^ffi5ati6^^ 900, 
1500tTeceives-a pagihg sfgft^l dr-'ah-ififcbTnirV§ call sig^n^l from a base 
.'Station opisateUite, an aiert'lS gSn'ef^ated foFthe userfThe aiert can be in 

r -the -fomn of ;a vibratirtgiaiarm ora'n^ailKlible' ring; Ideally ."distinct alerts for 
the pager and phone would be provided tb indicate' that'the incoming call 
signal is a page or a telephone call. The user can read the page by 
pressing key 105 (PIG. .1| dr they can^ar>sWer Wba?i by opening the 
device.'.. ■-■'iT .kv * --v, . >. J.3 s;:- ri.~; ' •rrTi-r., 
Y-.'. ■ ■ •:• . r w ) -■ !^ • .-^.-nni Kfi'n-::^':^ ■v\.r>y\-^ ^ 

It is.'eovislonedthat-k'ey.1<51^.(FIQ'.'-:;ifc^n b^ 6sed t^^ a menu 
that ineludesrthe paging functlongigh-d' art emergeVicV HtifriB^r function. In 
,. such.an embodiment, the eTOergehbyCfVumbeffGnctid^^^^^^^^^ when it 

is display by actuating key l03.?Ke?y i a7-1s thShus^d to sbr^^^^ a list of 
emergency numbers that Is opened upon selecting the emergency 
number. Once the desired eniergferlcy nunibef is dispfeyed, the user 
selects it using key 103. That emergency nuftiber Is theh dialed. 

■ • The user lnterface card 300 (FIG. 3) including a'SIM br SIM card 
t; 206 CFIG. 2) js required .for making and receiving most calls in systems 
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' -such as the GSM systefri: More particulariy,1he GSM system requires a 
■ ■ SIM' for phone operation except when a user i*s placing a call to an 

emergency number. The emergency number nrienu can thus be used to 
make calls without insertion of a card even in such a system. 

: * . . r; i . -r ^yr ;!t wiif aisd'be recoghizecl that the mehli provides the ability to call 
• ^ r ' ' any numbers stored in menribry;^ even -rf fhSy are not emergency numbers. 
. witHout^a card being inseifted. ^ device 100, 700, 900. 

' - .V. ■ , ' -1500 can 'be- used fdr placing telephone calls to those numbers 

10: cvpreviously Stored iri'm^mbry (the memory associated With' controller 620, 
FIG. 6). These numbers are scrolleci'usirig R^y 107 and selected using 
key 103. Such calls can be without inserting the user interface card 200 
P - . in;systems:noi!requm^^^^^ or If thb system "requires a SIM, by using 

:.S!M^Gard2D6^'^'^^''--''^'^ '''' "-^'^ -'^^'^ ' ' - 

; * I 'u ;y fy/ .lt:is a^^^^^ device 100, 700, 900, 

, r ' ^ 15,Q0rcoiild- be.Hmplem^^ ks*av^6hifd 'eniergehcy ptione without the use 
, r \ , * ^eof^ card: Jn.such' an embodim^ be paged using the 

r.vM; device. ^dditiL^hallyf the child' s hom^^ nunriber could be 

20 exclusively associated' with -key 1G7 in a'^kid mod'^ of Operation. Thus, 
actuation of key 107 would cause the device to call the child's home 
eot ; pl^ooe number. A sniall^Ghild^coiiild this be taught to use the device 

ce'iJ^ ^^tJs^'envisioned that^^^ could 
u_^^ '25-7, jyautomatlcaHy: be di 100, 700, 

h c-x. 1500: is opened' Thlisf when -ihe reed switch 342 (Fid. '5) detects 

^. -yG v: ,tbat:th;e;;devEce% Ope^^^ 102 to 

.00:- gesr^Srate'B.phone list) dr^a^sihgle phone nunnbeh The user then selects 
b: ::4henunribcr^us1ng"key 103 ahd/cr key 107. ^ 

c. r 'r.rr: Ci.: : in o^peratibrir^he fcofTimuhicatio 700, 900, 1500 uses 

/:ii :.r' 9dnfomrsation from the user interface 6afds'tb"'6perate. In particular, the 

identity circuit 304 (FIG. 6) provides informatibh fo the controller 620 as to 

the operation cf' Gommdlniciation device ItiO; 7dor900, ISOO and the 
35 device operates according to this infomnation. For example, if the card is 

1 6 



a SIM card, the subscriber information- is loaded from the identity circuit 
304 to the cgntrojier 620. The device communicates this.infonnation to a 
base station. .. , , . , 
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In other applications, such as the game (FIG. 12) or the gaiculator 
4 (.f^'P- l'*)' 3" i^ep.tity circuit includf 5. a -program stored therein which is 
„ downloaded to ttie controller 62Q,(FIQ.: 6). The OQntrolter;620 then 
. operates accprdipg lo.thejnstructiops.ir^ the:p each of the 

,,cards. 1 100 (FIG,,l1),420q (JflG, .12), 130Q,(FIG..-:13) ar>d 1400 (FIG. 14) 
r'c,;'"^'"^®^'^" rdfntitx„circui| an a <?onneG,tor such:.that.tl[je'.cafds can 
j^.^^omniunici^te^vyith cpntrpller 6^^ .:; :n s?*.?. " J^' J: • 
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: • ,^B'^:P^9^®? vOt'l^nt'^af).^N3se^u?ing ^^S circuit on the 

user Interface card will instnjct the controller 620':eFI.G-^e) .Ms to the display 
size (if the card includes an aperture for alignment with a display on the 
deylce) and a. keypad, input mairix.,ji;ht.keypada'3put matrix infomis the 
- cpntrplle.r. as to what. the keypad gor^tr^hs.ignals. mean. muX a numeric 
. digit vyi|l :be associated with , a ^^rtipular key ^^^^^ appearing on the 

^ o. ^■"f'*' and the contrpjler^vyiJl kfTOw,<«hlch:number the user 

20 . intended t?ased.upon.4he key stnke,.ik(alg,e-.^::; - i , uic . . 
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:. -r Accordingjo pne err!.bQdjnaesolofnthe if)ve3ntion,-a.user interface 
card 300 (FIG. 3) and a communication device 100 can be locked to one 
,another. .Thu? ,,the communicati?)F».;d^vice4QDfcamhave stored in 
>coqtrqljer 620 (FIG..,6).a corntr-olisiggal. sucfii as;a/CGdei:-a'-iiinrquei^^^ 
or an ID, required by user,int^^ce^,ard 3O0.3^imaarl|. ■ the itser interface 
"^^^^,^90 can have stored in ■cpntroljer .62,G'« donitrofcsigh&l^such as a 
cod^, a uriigue. signal, or 3n. ip. requirediby ,comTDuntcatiPn'device 100. 
These signals are use.d in,a handsha.king..proc6dure:thatr.tak^s place 
between the device and the user interface card to determine whether the 
card and the deyipe vyill operate wiff,,one^ar?Qtner.' By rlhsuring that the 
device and the car^ know what they a.re connected to>inter-6perability 
can be maintained., ^pr example, it is enyisionedithat thedevice can 
. .. know, that Jt . will rep^ive calls . with som.e, conventional large SIM Inserted 
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therein, but that the device will only originate calls if a particular SIM is 
inserted. 

A portable communication device (1500) according to another 
5 alternate embodiment is illCistratbd in FIGVH5. Communication device 
1500 includes housing section 1510 and housing section 1512 coupled 
by a mechanical connector like that in commurfication device 100. An 
optional additional display 608 is mounted on housing section 1510 
^~ abbVe' sf>eakGr "housing '1 5*V7/'Th^^ 608 is in addition to 

::1-0-^ 'th"& i'arge display "1'02^^^(^^^^^^ t). The speakVr housing 1517 fnc an 
aperture 1523 for passing sound from a speaker positioned therein. A 
V -.microphone hcfusing-i^ 1521 for passing sound 

to a microphone positioned thereiri/ ^ ' ' " ^ 

15 -^The'User interface' 6ard 300 is 11^^^ uhder' an overhang in the 

speaker housing 1517 and an overhang in microphone housing 1519. 

o . '^TheJdentity^tei/c'Qili30nvi?Gon^^ 313 (not 

. ; ' shovvTi- in..FIQ•,^15 as it^is'^ 3) when the 

card is fully inserted. The user interface card 300 provides a keypad 302 
• 20 ^ ' for the <comniunication* device'- 't^^^^^ holds the housing sections 1510 

and T512iagcihi$t cIobiKq wheh^ tfie^ard is ^irii^erted. ^Additionally, the 
optional additional display 608 provided visual feedback to the user 

* } - : while; the^^ keys ^orT keypa^^ 

25 Thus it can be seen that a compact portable communication device 

is disclosed that is versatile in operation. It folds to a small size for 
storage; it :is.dperied:t6're^^ card has a large 

surface area on which the user interface is located. The keypad can have 
larger keys, which are easier to strike, than smaller keys that would be 

30 located on the device. 
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■:^r:r.— CLAIMS .. . 

We claim: 

5; , - .' .,,'1;. ; A user interfaGe;pard.comprising^-:^ - v -.-^ i 
. ... , a body;, , - ;;, -k^;-,:;-,:-':'- ''-^ - .s* :^rr • 

T ai cxDnp^ctor (^^^^ 
0 . eommunication device with whicK; saidiJJseK/jjnt^ is used; 

coupled to said connectorj.^.^r v b^-olu-^cQ -;r : c; :;cr' j ; 
5 :v. v^ ; ^-.Went%- c^^^ 

c : . v-jSn^apertur-ejip said bo^vt.iprcsaii-gofneotrwith^adisp the 
j:Qmmuriipation device; vvithr Whi^ «ajdiU$er i^ card is used. 

c - -/^-^ z z'- r*ni "T'^L H-rf:' c^-'nec-v; ^ 

- i -/ :<v> 2. : ; The user:intefiface:ear^a&de«^^ 

- ^Pfrtu^e cprrpjises a;transparentvf^^hef in^ard^rbody. c 

3. The;usefsinterfaQ.e::Gard as;defrried:injclafm> l;vwherein said 
identity circuit includes a subscriber identity module for use with a cellular 
J. .^telephone, -r^^^ ^ -.^^ r^r: r3f:.v nja 

C A- sufc^priber identi^yrmpduteicard comprising:* b 
^ body; ..^ , . . ^ . . . ^ , 

a connector carried on said body and for coupling to a wireless 
communication device to receive power from the wireless communication 
device and communicate control signals with the wireless communication 
device; 
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a user- interface carried on said bddy^ljsaid user interface including 
a keypad tarried on said body and coupled 1o said connector; and 

a subscriber identity module carried on said body ^and connected 
to said connector, said subscriber identity- rnpdule including subscrtber 
information used by the wireless communication device to communicate 
with other devices. ^ ' ^" " ':z^^y 

5. The subscriber identity module card as defined in claim 4, 
wherein said user interface further includes a'display. 

6. The subscriber identity module card, as, defined irj claim 4, 
whefeih'said user interface '^^^ with a display 
on the wireless communication 4?viQe, with whiqb.gu^scnfcte^^ 

module card " is used. " ' ' ' 

' ' 7. Thefsubsc^n^^^ rppdule card 5IS- defined -in claim 4. 

wherein said us6r interface includes a transparent member for alignment 
--with a display oh the WtrereSiiXtriifimunication device with which said 
subscriber identity module card i^ used. / ; 
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